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$H$ $\{z=x+iy :y>0\}$ Riemann $ds^{2}=(dx^{2}+dy^{2})/y^{2}$















\mbox{\boldmath $\lambda$}, 1 $v$ $T_{1}H$
$H$ $H$ 1 $\Sigma$ $\Sigma$ $T_{1}H$
$\Sigma$
$\sigma$ $a,$ $b,$ $c,$ $d$ $\sigma(z)=$
$(az+b)/(cz+d)$ , ad-bc $=1$ $SL(2, R)$




$H$ $i$ $y\triangleright v_{0}$




$T_{1}H$ $G$ 1 $(\begin{array}{ll}e^{r/2} 00 e^{-r/2}\end{array})r\in R$
$T_{1}H$
$G$ $(\begin{array}{ll}1 0s 1\end{array})s\in R$
$(\begin{array}{ll}1 t0 1\end{array})t\in R$ 0
3
$M=F\backslash G$ $\Gamma$




$g_{r}(\Gamma g)=\Gamma g(\begin{array}{ll}e^{\frac{r}{2}} 00 e^{-\frac{r}{2}}\end{array})$ $\Gamma g\in M,$ $r\in R$ ,
2. $h$
$h_{s}(\Gamma g)=\Gamma g(\begin{array}{ll}1 0s 1\end{array}),$ $\Gamma g\in M,$ $s\in R$ ,
3. $k$
$4(\Gamma g)=\Gamma g(\begin{array}{ll}1 t0 1\end{array})$ , $\Gamma g\in M,$ $t\in R$ .
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$G$ Haar $v$
$v$ $M$ Borel $(M, B, \mu),$ $\mu(M)=1$
$h$ $(M, B, \mu)$
([CFSI [F] )
Ratner
$M=\Gamma\backslash G,$ $M’=\Gamma’\backslash G-$ 2 2 Riemann
$(M, \mu),$ $(M’, \mu’)$ $h,$ $h’$
$\varphi$ $\varphi$ : $\Gamma\backslash Garrow\Gamma’\backslash G$
$\varphi(h_{t}(\Gamma g))=h_{t}’\varphi(\Gamma g)$ a.e. $\Gamma g\in\Gamma\backslash G$ $G$ $C$
$\sigma$ $\varphi=h_{\sigma}’\phi_{C}$ a.e. $C$




[A1] [R2] \mbox{\boldmath $\tau$} Ratner
$\varphi$ Lusin
$\Gamma’=C\Gamma C^{-1}$





$N$ Riemann $N$ $T_{1}N$
$M$ (
) $N$ $x$
$v$ $x$ $v$ $N$ $x$
$v$ 1
$M$ $g$ $N$ $g$
Anosov $M$ $TM$ $TM=E^{-}\oplus E^{0}\oplus E^{+}$
(A) $E^{0}$ $g$ $G$ $E^{0},$ $E^{\pm}$ $g$







$N,$ $N’$ 1Riemann $M,$ $M’$ $N,$ $N’$
$\psi$ : $Marrow M’$ $c\in R$
$\psi og_{r}=g_{cr}’o\psi$ $N$ $N’$ $N$ $N’$









$[H, G]=H$, $[K, G]=-K$ $[H,K]=-2G$.
$g_{r}h_{s}=h_{se^{r}}g_{r}$ , $g_{r}k_{t}=k_{te^{-r}}g_{r}$ , $h_{s}k_{t}=k_{\frac{e}{(1+st)}}g_{2log(1+st)}h_{\frac{s}{(1+st)}}$
$M’$ $G’,$ $H’,$ $K’$




$a,$ $b,$ $c$ $M$ $d\varphi(G)=aG’+bH’+cK’$
$[H, G]=H$ $d\varphi$
$[d\varphi(H), d\varphi(G)]=d\varphi(H)$ [$H’,$ $aG’+bH’$ +cK’]=H’







(4.3) (4.1) $(H’)^{2}a=0$ $a$ $H’$ 1
$H’$ $h’$
h’ 1 $a$ $M$
$a$ Y (4.2) $(H’)^{2}b=0$
$b$ (4.2) $a=1$ $(4.1)$
$c=0$ $d\varphi(G)=G’+bH’$ $b$
$d\psi(G)=G’$ $\psi$ $\varphi=h_{S}’\psi$ $\delta$ $M$







( $dh_{s}’(G’)=-sH’+G’$ $[H’, G’]=H’$







\S 3 \S 3
2 Riemann $N$ $M$
$\theta$ $\theta$ $M$ 1 $\theta$ $M$
$g$
(1) $\theta$ $d\theta$ $g$
(2) $g$ $G$ $\theta(G)=1,$ $d\theta(G, \cdot)=0$




(4) $X\in E^{-}\oplus E^{+}$ $\theta(X)=0$
(5) $X^{\pm},$ $Y^{\pm}\in E^{\pm}$ $d\theta(X^{-}, Y^{-})=d\theta(X^{+}, Y^{+})=0$
(1) (5) $M$ Riemann $g$
(3) (4) $E=E^{-}\oplus E^{+}$ $I|E^{\pm}=$
$X,$ $Y\in E$ $g_{0}(X, Y)=d\theta(X, IY)$ go $E$ Riemann
$g=g_{0}+\theta\otimes\theta$ $M$ Riemann
$N$ 2 $M$ $TM=E^{-}\oplus E^{0}\oplus E^{+}$ $C^{1}$
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Riemann $g$ $M$ $C^{1}$
Riemann $g$ $M$
(i) $\nabla g=0$
(ii) $X,$ $Y\in TM$ $T(X, Y)=d\theta(X, Y)$ $T$
Riemann Riemann
(6) $g$ $M$ $X,$ $Y$
$dg_{r}(\nabla_{X}Y)=\nabla_{d_{9r}X}(dg_{r}Y)$ $\circ$
(7) $M$ J $X$ $\nabla_{X}G=0,$ $\nabla_{X}Y^{\pm}\in E^{\pm}$
(8) $M$ $X$ $\nabla_{G}X=[G, X]$
[K1] [K2]
$H$
$K$ $H$ $K$ $E^{-}$
$E^{+}$ 2
(a) $\nabla_{H}H\equiv 0$ ,





J $H,$ $K$ $g$
$G$ $H,$ $K$





1 1 $\varphi$ : $Marrow M’$ $d\varphi(H)=fH’$

















$N,$ $N’$ 3 Riemann $M,$ $M’$
1 1 $\varphi$ : $Marrow M’$
$M$ $M’$ $\psi$
$\varphi=\hat{\text{ }}\psi$
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